Introduction
Final focussing systems for ion beams can be designed perturbatively: Starting with a system of dipoles and quadrupoles designed to focus the beam to first order, geometric and chromatic abberations can be computed for the system and higher order multipole elements added as corrections. If these corrections are small, and if other constraints are not put on the system, then this approach can quickly lead to a focussing system. If, however, the abberations in the initial system are large, or many constraints such as maximum bore radius at various points in the system are imposed, then one set of corrective magnets may not be sufficient. For 
where h is the field strength of the dipole divided by P/p. Instead of developing a perturbation expansion for the entire system, for our purposes it is convenient to develop an expansion for each individual magnet. In this way the higher order terms resulting from, say, second order terms of one magnet operating on second order terms of an upstream magnet are retained. Although both of our optimization schemes can be used with the exact equations of motion, the form given here is more convenient for our initial study. Fig. 1 
Conclusion
We have found that gradient optimization schemes can be efficient and versatile for optimizing spot sizes in simple ion focussing systems. Although higher order terms could be controlled, the effect of first order chromatic abberations, which cannot be made to vanish in a quadrupole system, contributed to a large spot size (3-5 mm) for large Ap/p (1.5%). Towards reducing these terms, we are currently working with a system with dipoles and sextupoles designed to cancel first order chromatic abberations.
